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(54) COMPONENT ALIGNMENT INSPECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To shorten a cycle time when an 
alignment inspection of components, such as solder balls 
which are sucked and held by a suction head by vacuum 
suction, is made by a method wherein a degree-of-vacuum 
detecting sensor is mounted to the suction head, which 
sucks and holds a multitude of components by vacuum, 
suction. 

SOLUTION: A suction head 2 is provided with a degree-of- 
vacuum detecting sensor 21, which detects the vacuum 
suction pressure of solder balls 1, and a sensor amplifier 22. 
The head 2 is moved to a solder ball feeding part 101 and the 
solder balls 1 are sucked in solder ball suction vents 2b by 
vacuum suction there. After that, the head 2 feeds a flux 3 to 
the balls 1 on a flux feeding part 102. After that, the balls 1 
are pressed to a substrate 4 on a transfer mounting part 103 
while a vacuum sucking the balls 1 is released and the balls 1 
are mounted on the substrate 4. Moreover, an alignment 
inspection of the balls 1 is made by the sensor 21 and the 
amplifier 22, which are mounted to the head 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim] 

[Claim 1] The automatic parts sort check technique characterized by using a degree of vacuum 
detection sensor in the check technique of investigating whether many parts having aligned correctly. 

[Claim 2] The automatic parts sort check technique of using **** equipment and waveform analysis 
equipment instead of the aforementioned degree of vacuum detection sensor in a claim 1. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the technique of inspecting 

the quality of the sort of parts which carried out the adsorption hold by vacuum suction. 

[0002] 

[Prior art] The sort check of parts is widely conducted in various industrial fields. Below, below an 
example of the sort checks of the parts in semiconductor industry is given, and the conventional 
technique is indicated. In addition, in below, the parts which carry out a sort check are spherical 
solder called solder ball. 

[0003] In LSI package and the LSI chip in recent years with many input/output terminals, the terminal 
electrode of two or more letters of a salient called bump stationed the shape of a grid, in the shape 
of a hound's-tooth check, etc. is prepared on the field, and the structure connected by this bump 
adopts the circuit electrode of the electronic-circuitry substrate which corresponds with them. By 
the technique of forming this bump, by vacuum suction, the adsorption hold of many solder balls is 
carried out, arid they align the position corresponding to arrangement of the pad which are LSI 
package and the bump formation position of an LSI chip on the adsorption head which has arranged 
the suction opening as indicated by USP of No. 5,284,287. Then, by pushing against an adsorption 
head the solder ball by which the adsorption hold was carried out on the pad of LSI package or an LSI 
chip, imprint loading of the solder ball is carried out on a pad, and a bump's formation is performed by 
\ heating an electronic-circuitry substrate after that (reflow). 

, [0004] The bump needs to be escaped from and formed in a bump's formation. For this reason, it is 
necessary to inspect whether an adsorption hold of the solder ball of the masses by vacuum suction 
does not fall out, and is ensured in the process of solder bump formation. This check is called sort 
check. 

[0005] An example of the bump formation equipment with which this sort check technique is enforced 
is shown in drawing 3 . For a solder ball feed zone and 102, as for the imprint loading section and 104, 
in drawing 3 , a flux feed zone and 103 are [101 / a robot arm and 105 ] the control units of 
equipment. Moreover, as for the substrate in which in the vacuum suction opening of an adsorption 
head, and 2b the solder ball adsorption opening of an adsorption head and 3 form flux in, and 4 forms 
[ a solder ball and 2 / an adsorption head and 2a ] a bump, and 10a and 10b, 1 is [ a CCD camera and 
1 1 ] image processing systems. Imprint loading is carried out by aligning the solder ball 1 on the 
adsorption head 2 by the solder ball feed zone 101, carrying out the imprint application of the flux 3 
by the flux feed zone 102 at the solder ball 1, stopping [ the solder ball 1 ] vacuum suction by the 
imprint loading section 103 for the solder ball 1 from vacuum suction opening 2a of the adsorption 
head 2 on the base substrate 4 finally, and making the interior of the adsorption head 2 into 
atmospheric-air opening or a pressure conversely higher than atmospheric pressure by such It is 
necessary to conduct a sort check of the solder ball 1 immediately after carrying out the imprint 
application of the flux 3 at the solder ball 1 by the flux feed zone 102 immediately after aligning the 
solder ball 1 in the solder ball feed zone 101 in this process. In the equipment configuration shown in 
drawing 3 , this sort check is conducted with the combination of an image processing system 1 1 and 
CCD cameras 10a and 10b. The sort status of the solder ball 4 is ****ed by CCD cameras 10a and 
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10b, and a sort check is attained by counting the number of the solder ball 4 in a picture by the image 
processing system 1 1 after that. 

[0006] Moreover, the sort check technique shown by the engineering data "solder ******** racer 
BP10S-S, Machine Catalog '94-12" of Matsushita Electric Industrial Co., Ltd. and Kyushu Matsushita 
Electric Co., Ltd. is explained using drawing 4 . Since the solder bump formation equipment shown in 
drawing 4 serves as the almost same configuration as what was previously explained using drawing 3 , 
only the fraction in connection with the sort check different from drawing 3 is explained. In addition, 
1 2 is [ the light source and 2b of a photo sensor, and 1 3a and 13b] the solder ball adsorption 
openings. In this example, it is considering as the sort check of a solder ball by judging whether the 
adsorption hold of the solder ball 1 is carried out correctly by detecting the existence of the beam of 
light from the light sources 13a and 13b which penetrate solder ball adsorption opening 2b which 
carries out the adsorption hold of the solder ball 1 by the photo sensor 12. 
[0007] 

[Object of the Invention] However, there is the following problem in the sort check technique of 
various parts, such as a certain solder ball, from the above-mentioned former. 
[0008] By the sort check technique by the sort check technique and the light sources 13a and 13b 
using an image processing system 11 and CCD cameras 10a and 10b, and the photo sensor 12, in 
case each is inspected, it is necessary to move to the check position in which the light sources 13a 
and 13b shown in CCD cameras 10a and 10b which showed the adsorption head 2 to drawing 3 with 
the another position (it is hereafter called a sort position) where the solder ball feed zone 101 exists, 
or drawing 4 were installed. Thus, since a check is conducted in a check position, the adsorption head 
2 needs to move even to a check position. Moreover, if the sort omission of the solder ball 1 is 
checked by check, the adsorption head 2 must return to the sort position of parts, and must perform 
a parts sort operation again. Thus, time for the adsorption head 2 to move [-since the sort position of 
parts is the different location and a sort check is conducted ] even to a check position is required, 
and when a poor sort is further detected by check, since time to return even to a sort position is 
needed, the problem that the cycle time of equipment will become long is in the adsorption head 2. 
[0009] In case the purpose of this invention performs the sort check of parts, such as the solder ball 
1 , in which the adsorption hold was carried out by vacuum suction on the adsorption head 2, it is to 
offer the high-speed check technique that compaction of the cycle time is realizable. 
[0010] 

[The means for solving a technical problem] In order to attain the above-mentioned purpose, by the 
parts sort check technique of this invention, it is characterized by attaching a degree of vacuum 
detection sensor in the adsorption head which carries out the adsorption hold of many parts by 
vacuum suction. Or it is characterized by attaching **** equipment and waveform analysis equipment 
instead of a degree of vacuum detection sensor. 

[001 1] By attaching a degree of vacuum detection sensor in the above type, it is the adsorption head 
which is adsorbing many parts by vacuum suction, and a detection of the degree of vacuum of the 
interior is attained. When the adsorption hold omission of parts exists, the degree of vacuum detected 
becomes small compared with a thing when parts carry out sort adsorption normally. When, as for 
this, the sort of parts is performed normally and the adsorption hold omission of parts exists to the 
interior of an adsorption head serving as a closed space, a closed space is not to become and for a 
degree of vacuum not to rise in an adsorption head. For this reason, a sort check of parts can be 
conducted. 

[0012] Moreover, it is enabled to observe the sound emitted near an adsorption head by attaching 
**** equipment and waveform analysis equipment. If the adsorption hold omission of parts exists, the 
inside of an adsorption head will not serve as a closed space, but suction sound will be emitted by air 
advancing into the interior of an adsorption head from the exterior. For this reason, a sort check of 
parts can be conducted by observing this sound. 
[0013] 

[Gestalt of implementation of invention] Hereafter, the example shown in the drawing explains this 
invention in detail. 

[0014] Drawing 1 is the whole bump formation equipment block diagram which realizes the 1st 
example of the parts sort check technique of this invention. This equipment As shown in drawin g 1 , 
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the solder ball 1 The flux feed zone 102 which supplies flux 3 to the solder ball 1 by which the 
adsorption head 2 which is a fixture for adsorbing in the status that it aligned, and the solder ball feed 
zone 101 and the adsorption head 2 are adsorbed, and the solder ball 1 currently adsorbed by the 
adsorption head 2 Three stations of the imprint loading section 103 imprinted on the pad of a 
substrate 4, And it consists of the robot arm 1 04 to which the adsorption head 2 is moved, the 
control unit 105 which performs a control of the whole equipment, a degree of vacuum detection 
sensor 21 which detects the vacuum suction pressure of the solder ball 1 in addition to it, and sensor 
amplifier 22. Moreover, 2a is vacuum suction opening which connects the adsorption head 2 and the 
source of a vacuum, and 2b is solder ball adsorption opening to which the solder ball 1 is made to 
stick. 

[0015] An operation of this equipment is as follows. 

[0016] It moves to the solder ball feed zone 101, and the adsorption head 2 adsorbs the solder ball 1 
by vacuum suction there at solder ball adsorption opening 2b. Then, the adsorption head 2 supplies 
flux 3 to the solder ball 1 by the flux feed zone 102, it pushes it against a substrate 4, opening wide 
the vacuum which was adsorbing the solder ball 1 in the imprint loading section 103 after that, and 
carries the solder ball 1 on a substrate 4. In order to realize stable operation of this equipment, it is 
necessary to carry out a sort check of whether vacuum suction is carried out after the solder ball 1 
has aligned on the adsorption head 2 correctly by the solder ball feed zone 101. Moreover, after 
supplying flux 3 to the solder ball 1 by the flux feed zone 102, the solder ball 1 has not broken away 
or it is necessary to carry out a sort check. 

[0017] With this equipment, since the degree of vacuum detection sensor 21 and the sensor amplifier 
22 are attached in the adsorption head 2, a sort check can be conducted by the above-mentioned 
principle. 

[0018] Drawing 2 is the whole bump formation equipment block diagram which realizes the 2nd 
example of the parts sort automatic-check technique of this invention. As well as the bump formation 
equipment to which this equipment was also shown in drawing 1 , the solder ball 1 The flux feed zone 
102 which supplies flux 3 to the solder ball 1 by which the adsorption head 2 which is a fixture for 
adsorbing in the status that it aligned, and the solder ball feed zone 101 and the adsorption head 2 
are adsorbed, and the solder ball 1 currently adsorbed by the adsorption head 2 In addition to the 
robot arm 104 to which three stations and the adsorption head 2 of the imprint loading section 103 
imprinted on the pad of a substrate 4 are moved, the control unit 105 which performs a control of the 
whole equipment, and it, it consists of the **** equipment 23, sound amplifier 24, and waveform 
\ analysis equipment 25. Moreover, 2a is vacuum suction opening which connects the adsorption head 
2 and the source of a vacuum, and 2b is solder ball adsorption opening to which the solder ball 1 is 
made to stick. Although the operation of this equipment is the same as that of the thing in the 1st 
example, it is performed by the technique which mentioned the sort check above using the **** 
equipment 23 and the waveform analysis equipment 25. 
[0019] 

[Effect of the invention] According to this invention, there is an advantage that a sort check of parts, 
such as a solder ball, can be conducted, without an adsorption head moving to especially somewhere 
else. For this reason, the automatic time of the adsorption head required conventionally is shortened, 
and, thereby, the tact time of the whole equipment is shortened. 

[0020] Moreover, according to this invention, it is enabled [ whether the sort of parts, such as a 
solder ball, also completed the midst of a sort operation, and ] to detect immediately although the 
sort is performed based on the timing diagram set up beforehand in case parts, such as a solder ball, 
are aligned. For this reason, rather than the sort time set up by the conventional timing diagram, a 
sort operation can be made to be able to complete early and it can move to the following operation. 
Thus, compaction of sort time is also attained and the tact time of the whole equipment is shortened 
further. 



[Translation done.] 
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